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(57) ABSTRACT

According to an exemplary embodiment of the invention, a
swing-type cover opening and closing device for a mobile
phone, 1n which 1 which the mobile phone that 1s composed
of a main body and a cover and where a hollow shait formed
in the cover 1s pivotably supported on the main body to pivot
the cover 1n a clockwise or counterclockwise direction around
the hollow shaft, includes: 1) a fixation plate that 1s fixed to
one side of the main body 1n correspondence with the hollow
shaft, and includes a through-hole through which the hollow
shaft passes and a ring-shaped protrusion integrally formed
on the periphery of the through-hole; 11) a rotating body that
has a disk shape with a hollow space, 1s p1votably joined to the
ring-shaped protrusion, and 1s locked to the cover with the
hollow shafit fitting 1n the hollow space; 111) a cover member
that includes a support hole corresponding to the hollow
space and 1s joined to the fixation plate while supporting the
outer periphery of the rotating body through the support hole;
and 1v) an elastic unit of which both ends are pivotably joined
to the fixation plate and the rotating body, respectively, to
provide elastic force to the rotating body by rotation of the
rotating body through the cover.

13 Claims, 7 Drawing Sheets
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SWING TYPE COVER OPENING AND
CLOSING DEVICE FOR MOBILE PHONE

CROSS REFERENCE TO RELATED
APPLICATION

This application is a nationalization under35 U.S.C. 371 of

PCT/KR2008/005120, filed Sep. 1, 2008 and published as
WO 2010/002065 Al on Jan. 7, 2010, which application
claims prionty to and the benefit of Korean Patent Applica-
tion No. 10-2008-0065087, filed Jul. 4, 2008, which applica-
tions and publication are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

An exemplary embodiment of the present invention relate
to a swing-type cover opening and closing device for amobile
phone. More particularly, an exemplary embodiment of the
present mmvention relate to a swing-type cover opening and
closing device for a mobile phone that can pivot a cover of the
mobile phone 1n a semi-automated mode 1n a clockwise or
counterclockwise direction.

(b) Description of the Related Art

Generally, portable terminals such as a mobile phone, a
PDA, anotebook, a DMB phone, and the like are widely used
in order to wirelessly use services such as communications
and broadcasting 1n motion rather than at a fixed position.

The portable terminals are one kind of important necessi-
ties for obtaining convenience of life 1 the information age.
In particular, mobile phones have come 1nto wide use by
clementary, middle, and high school students, and the aged.

Asdescribed above, as the demand and the number ofusers
for portable terminals rapidly increases, consumers who uses
them continue to expect products with new designs and new
functions.

The portable terminal includes a main body with a keypad
and a cover including a liquid crystal display that are joined to
cach other to be openable and closable. In general, the por-
table terminal may be classified as a folder-type portable
terminal, a hinge-type portable terminal, a shiding-type por-
table terminal, and a swing-type portable terminal.

Further, as digital multimedia broadcasting (DMB) ser-
vices have been recently commercialized, a swing-type cover
opening and closing device having a structure in which the
cover 1s opened to the main body while being pivoted by a
swing device formed between the main body and the cover 1n
case ol pivoting the cover to the main body at a predetermined
angle so as to easily watch multimedia such as photographs
and motion pictures has been largely popular with consumers.

However, as most swing-type cover opening and closing
devices for the mobile phone 1n the related art 1s configured to
open and close the cover 1n a semi-automated mode, due to a
problem 1n that the size and thickness of a product, and the
number of components increases, the miniaturization and
slimness of the mobile phone are hindered. Therefore, a tech-
nology development i1s keenly required to solve the above-
described problem.

Particularly, since the cover opening and closing device for
the mobile phone 1n the related art generally has a structure in
which the cover 1s opened and closed 1n the semi-automated
mode by adopting a cam of a surface contact mode and an
clastic member, an overall structure of the cover opening and
closing device for the mobile phone 1s complicated, and open-
ing and closing operations of the cover by the surface contact
of the cam are not stable.
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The above information disclosed in this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the invention and therefore 1t may contain infor-
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

The present invention has been made 1n an effort to provide
a swing-type cover opening and closing device for a mobile
phone having advantages 1n that a cover thereof 1s smoothly
and stably opened and closed, durability 1s improved, and
slimness and weight reduction of the mobile phone can be
implemented 1n a simple structure.

An exemplary embodiment of the present invention pro-
vides a swing-type cover opening and closing device for a
mobile phone, wherein the mobile phone 1s composed of a
main body and a cover and wherein a hollow shait formed in
the cover 1s pivotally supported on the main body to pivot the
cover 1n a clockwise or counterclockwise direction around the
hollow shafit, that includes: 1) a fixation plate that 1s fixed to
one side of the main body 1n correspondence with the hollow
shaft, and includes a through-hole through which the hollow
shaft passes and a ring-shaped protrusion integrally formed
on the periphery of the through-hole; 11) a rotating body that
has a disk shape with a hollow space, 1s pivotally joined to the
ring-shaped protrusion, and 1s locked to the cover with the
hollow space shaft fitting 1n the hollow space; 111) a cover
member that includes a support hole corresponding to the
hollow space and 1s joined to the fixation plate while support-
ing the outer periphery of the rotating body through the sup-
port hole; and 1v) an elastic unit of which both ends are
pivotably joined to the fixation plate and the rotating body,
respectively, to provide elastic force to the rotating body by
rotation of the rotating body through the cover.

In the swing-type cover opening and closing device for the
mobile phone, a plurality of locking portions to which a
locking member passing through the cover can be locked are
formed on the top surface of the rotating body, and a joining
groove joined to the ring-shaped protrusion 1s formed on the
bottom surface of the rotating body.

In the swing-type cover opening and closing device for the
mobile phone, the rotating body 1includes a support protrusion
that substantially supports the inner peripheral surface of the
ring-shaped protrusion.

In this case, the support protrusion 1s composed of an 1nner
wall of the joimning groove and has a width that 1s larger than
a depth of the joiming groove.

In the swing-type cover opening and closing device for the
mobile phone, a circular rail part forming a trajectory of 90
degrees or more 1n correspondence with the rotating body 1s
formed on the fixation plate, and projections are formed at
both ends of the rail part, respectively.

In the swing-type cover opening and closing device for the
mobile phone, a protrusion-shaped stopper sliding on the rail
part 1s integrally formed on the bottom surface of the rotating
body.

In the swing-type cover opening and closing device for the
mobile phone, the cover member 1s joined to the fixation plate
through the locking member, and at least one hook for rein-
forcing joining force to the fixation plate 1s formed on the
periphery of the cover member.

In the swing-type cover opening and closing device for the
mobile phone, a hook protrusion joined to the hook 1n corre-
spondence with the hook 1s formed on the periphery of the
fixation plate.
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In the swing-type cover opening and closing device for the
mobile phone, the elastic unit includes: a housing that 1s
pivotably installed on the fixation plate through a hinge pin; a
slide member that 1s pivotably connected to the bottom sur-
face of the rotating body and 1s joined to the inside of the
housing to be slidable and lockable; and a plurality of spring,
members that are installed 1n the housing to apply the elastic
force to the slide member.

In the swing-type cover opening and closing device for the
mobile phone, a mounting hole corresponding to a pivot
trajectory of the housing 1s formed on the fixation plate to
penetrate therethrough.

In the swing-type cover opening and closing device for the
mobile phone, the fixation plate further includes an auxiliary
stopper for controlling a predetermined pivot angle of the

rotating body.

In this case, the auxiliary stopper 1s composed of both hole
ends of the mounting hole.

In the swing-type cover opening and closing device for the
mobile phone, the housing has a plate shape, a plurality of
spring mounting grooves for mounting the spring members
are successively formed 1n a width direction, a guide groove
1s joined to the slide member while being connected to the
spring mounting grooves, and slit-shaped locking holes con-
nected to the guide grooves are formed at both sides of the
guide grooves.

In the swing-type cover opening and closing device for the
mobile phone, the slide member has the plate shape to fit in
the guide groove and mtegrally includes a pair of support pins
that fit in the spring member mounted on the spring mounting,
grooves at both sides of the housing.

In this case, a locking protrusion joined to the locking hole
1s formed 1n each support pin.

In the swing-type cover opening and closing device for the
mobile phone, a hinge protrusion that 1s hinge-joined to the
slide member 1s formed on the bottom surface of the rotating
body.

In the swing-type cover opening and closing device for the
mobile phone, a hinge hole joined to the hinge protrusion 1s
formed 1n the slide member.

In the swing-type cover opening and closing device for the
mobile phone, the hinge hole for joiming the hinge pin 1s
formed 1n the housing.

In the swing-type cover opening and closing device for the
mobile phone, the swing-type cover opening and closing,
device 1s 1mstalled 1n the mobile phone that includes the main
body and the cover that have a square shape, and 1s mounted
at edges of the main body and the cover between the main
body and the cover, and the rotating body forms a pivot
trajectory of 90 degrees to pivot the cover by 180 degrees 1n
the clockwise or counterclockwise direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are referenced to describe
exemplary embodiments of the present invention. Therefore,
the technical spirit of the present invention should not be
analyzed only on the basis of the accompanying drawings.

FIG. 1 1s a diagram illustrating an example of a portable
terminal adopting a swing-type cover opening and closing,
device according to an exemplary embodiment of the mven-
tion.

FIG. 2 1s an exploded perspective view of a portable ter-
minal adopting a swing-type cover opening and closing
device according to an exemplary embodiment of the mven-
tion.
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FIG. 3 1s an exploded perspective view of a swing-type
cover opening and closing device for a mobile phone accord-

ing to an exemplary embodiment of the invention.

FIG. 4 1s an assembly perspective view of a swing-type
cover opening and closing device for a mobile phone accord-
ing to an exemplary embodiment of the invention.

FIG. 5 1s a cross-sectional view of a swing-type cover
opening and closing device for a mobile phone according to
an exemplary embodiment of the invention.

FIG. 6 1s a perspective view 1llustrating a bottom surface of
a pwvoting body adopted 1n a swing-type cover opening and
closing device for a mobile phone according to another exem-
plary embodiment of the invention.

FIG. 7 1s an exploded perspective view 1illustrating the
configuration of an elastic umit adopted in a swing-type cover
opening and closing device for a mobile phone according to
an exemplary embodiment of the invention.

FIG. 8 1s a plan view 1llustrating a state 1n which a cover of
a mobile phone 1s opened at 90 degrees 1n a swing-type cover
opening and closing device for a mobile phone according to
an exemplary embodiment of the invention.

FIG. 9 1s a plan view 1llustrating a state in which a cover of
amobile phone 1s opened at 180 degrees 1n a swing-type cover
opening and closing device for a mobile phone according to
an exemplary embodiment of the invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1l

Hereinaftter, the present invention will be described more
tully with reference to the accompanying drawings, 1n which
exemplary embodiments of the invention are shown. As those
skilled 1n the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention.

FIG. 1 1s a diagram 1illustrating an example of a portable
terminal adopting a swing-type cover opening and closing
device according to an exemplary embodiment of the mnven-
tion, and FIG. 2 1s an exploded perspective view of FIG. 1.

Referring to the figures, a portable terminal 1 adopting the
swing-type cover opening and closing device 100 according,
to the present exemplary embodiment of the invention
includes a mobile phone that includes a main body case 3
(hereinatter referred to as “main body” for convemience) with
a keypad, etc., and a cover case 5 (hereinafter referred to as
“cover” for convenience) with a display unit, etc., as an
example.

The portable terminal 1 has a structure 1n which the cover
5 can pivot 1n a clockwise or counterclockwise direction on a
predetermined pivot trajectory by the swing-type cover open-
ing and closing device 100 according to the exemplary
embodiment.

The portable terminal 1 includes the main body 3 and the
cover 5 each having a substantially square shape. A hollow
shaft 6 1s formed at an upper edge on a front surface (a surface
of a standing cover) of the cover 3 to project rearward.

A mount 4 for mounting the swing-type cover opening and
closing device 100 according to the present exemplary
embodiment 1s formed at an edge of the main body 3 corre-
sponding to the hollow shait 6 of the cover 5.

The mount 4 1s composed of a slit joined to the swing-type
cover opening and closing device 100 and a support groove 8
pivotably supporting the hollow shaft 6 of the cover 5 1s
formed on the bottom surface of the mount 4.

Herein, a plurality of first and second locking holes 7 and 9
in which locking members B1 and B2 (refer to FIG. 3) such as

bolts and rivets can be locked are formed on the periphery of
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the hollow shaft 6 and the bottom surface of the mount 4,
respectively, on the basis of a front surface of the cover 5.

The swing-type cover opening and closing device 100
according to the exemplary embodiment of the invention 1s
not particularly limited to the above-described mobile phone,
and may be adopted 1n various portable terminals such as a
PDA, a PMP, a DMB, etc.

FIG. 3 1s an exploded perspective view ol a swing-type
cover opening and closing device for a mobile phone accord-
ing to an exemplary embodiment o the invention, FIG. 4 1s an
assembly perspective view of FIG. 3, and FIG. 5 1s a cross-
sectional view of FIG. 4.

Referring to the above-described drawings in addition to
FIGS. 1 and 2, the swing-type cover opening and closing
device 100 for the mobile phone includes components that
have improved durability, that enable the cover 5 to be
smoothly and stably opened and closed, that allow the cover
5 to p1vot 1n a semi-automated mode, and that implement the
slimness and weight reduction of the mobile phone 1 1n a
simple structure.

The swing-type cover opening and closing device 100 for
the mobile phone basically includes a fixation plate 10, a
rotating body 30, a cover member 50, and an elastic unit 70.
Herematter, each of the components will be described 1n
detaul.

In the present exemplary embodiment, the fixation plate 10
1s 1nstalled to be fixed to an upper edge on the front surface (a
surface of a standing main body) of the main body 3 1n
correspondence with the hollow shaft 6 of the cover 3.

The fixation plate 10 1s joined to the mount 4 of the main
body 3. A through-hole 11 connected with a support groove 8
of the mount 4 1s formed on the fixation plate 10.

Herein, the through-hole 11 1s composed of a circular hole
that the hollow shaft 6 of the cover 5 penetrates and 15 sup-
ported by the support groove 8 of the mount 4.

A plurality of third locking holes H1 1n which the locking
members B2 such as the bolts and the rivets can be locked
through the second locking holes 9 of the mount 4 are formed
on the periphery of the fixation plate 10.

Further, a plurality of fourth locking holes H2 for fixing the
cover member 50 to be described 1n detail through the locking
members B3 such as the bolts and rivets are formed on the
periphery of the fixation plate 10.

Moreover, a joining hole H3 for pivotably joining one end
ol the elastic unit 70 to be described 1n detail 1s formed on the
fixation plate 10.

The fixation plate 10 further includes a ring-shaped protru-
sion 12 that i1s integrally formed on the periphery of the
through-hole 11 to project in a circumierential direction.

The ring-shaped protrusion 12 1s formed to project on the
top surface of the fixation plate 10 with a predetermined
width. The ring-shaped protrusion 12 serves to pivotably
support the rotating body 30 to be described 1n detail.

Moreover, a circular rail part 13 forming a pivot trajectory
of 90 degrees or more and preferably a pivot trajectory ot 90
degrees or more to the outside of the ning-shape protrusion 12
1s formed on the fixation plate 10. Protrusion-type projections
14 are formed at both ends of the rail part 13, respectively.

In the present exemplary embodiment, the rotating body 30
1s pivotably joined to the ring-shaped protrusion 12 of the
fixation plate 10 and the overall exterior shape of the rotating
body 30 1s formed of a disk shape having a hollow space 31.

The hollow shatt 6 of the cover 5 {its 1n the hollow space 31,
and the rotating body 30 1s joined to the cover 5 through the
locking member B1 1n a state 1n which the rotating body 30 1s
supported on the support groove 8 of the main body 3 by
penetrating the through-hole 11 of the fixation plate 10.
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The rotating body 30 1s pivotably joined to the ring-shaped
protrusion 12 of the fixation plate 10. A plurality of locking
portions 32 are formed on the top surface of the rotating body
30 according to the present exemplary embodiment, and a
circular joiming groove 33 (refer to FIG. 6) 1s formed on the
bottom surface of the rotating body 30 1n order to join the
rotating body 30 to the cover 5.

Each of the locking portions 32 1s formed to project on the
top surface of the rotating body 30 as a protrusion shape by a
predetermined interval.

A fifth locking hole H4 to which an end of the first locking
member B1 passing through the first locking hole 7 of the
cover 5 can be locked 1s formed m each locking portion 32.

The fifth locking hole H4 1s interconnected with the joining,
groove 33. In the present exemplary embodiment, 1t 1s not
necessarily limited to forming the hole-shaped fifth locking
hole H4 1n the locking portion 32, and a locking groove that
does not penetrate the joining hole 33 may be formed.

As shown 1n FIG. 6, the joining hole 33 1s formed on the
bottom surface of the rotating body 30 in correspondence
with the ring-shaped protrusion 12 of the fixation plate 10,
and 1s formed on the outer periphery of the hollow space 31 1n
the circumierential direction of the hollow space 31.

In this case, the joining groove 33 is joined to the ring-
shaped protrusion 12 of the fixation plate 10 and 1s composed
ol a slit constituting a predetermined gap with respect to the
ring-shaped protrusion 12.

A support protrusion 34 for supporting the inner peripheral
surface of the ring-shaped protrusion 12 1s formed 1n the
rotating body 30 1n a state 1n which the rotating body 30 1s
pivotably mounted on the ring-shaped protrusion 12 of the
fixation plate 10 through the joining groove 33.

Herein, the support protrusion 34 1s composed of an inner
wall (that1s, a hollow inner wall) of the joining groove 33. The
support protrusion 34 has a width that 1s larger than a depth of
the joining groove 33, and i1s formed to project downward
from the upper portion of the rotating body 30.

A protrusion-shaped stopper 35 sliding on the rail part 13
of the fixation plate 10 1s integrally formed on the bottom
surface of the rotating body 30.

The stopper 35 1s joined to the rail part 13 and slides on the
rail part 13 by rotation of the rotating body 30 through the
cover 3.

When the rotating body 30 pivots, the stopper 35 1s sus-
pended on the projections 14 at both ends of the rail part 13
while sliding on the rail part 13, thereby preventing the rotat-
ing body 30 from pivoting at a predetermined pivot angle (90
degrees) or more.

Further, a hinge protrusion 36 for pivotably joining the
other end of the elastic unit 70 described below 1s formed on
the bottom surface of the rotating body 30.

In the present exemplary embodiment, the cover member
50 serves to support the outer periphery of the rotating body
30 so as to prevent the rotating body 30 from being separated
from the fixation plate 10.

The cover member 50 has a support hole 51 corresponding,
to the hollow space 31 of the rotating body 30 to support the
outer periphery of the rotating body 30 and 1s locked to the
fixation plate 10 through the locking member B3.

The cover member 50 supports the outer periphery of the
rotating body 30 through the periphery of the support hole 51
while covering the top surface of the fixation plate 10 by
forming a stepped surface 37 on the outer periphery of the
rotating body 30.

The stepped surface 37 1s formed in the circumierential
direction of the rotating body 30 as a width corresponding to
the periphery of the support hole 51.
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A plurality of sixth locking holes HS corresponding to the
tourth locking holes H2 of the fixation plate 10 are formed on
the periphery of the cover member 50 in order to lock the
above-mentioned locking member B3.

Accordingly, the locking member B3 1s locked to the fourth
locking holes H2 of the fixation plate 10 through the sixth
locking holes HS of the cover member 50, such that the cover
member 50 1s joined to the fixation plate 10 while supporting
the outer periphery of the rotating body 30 through the periph-
ery of the support hole 51.

Further, aplurality of hooks 53 are formed on the periphery
ol the cover member 50 1 order to reinforce the joining force
to the fixation plate 10.

Each of the hooks 53 1s integrally formed 1n the cover
member 50. Each hook 33 i1s bent to the periphery of the

fixation plate 10, and hook holes 55 are formed 1n the hooks
53.

Meanwhile, hook protrusions 13 that can be joined to the
hook holes 55 of the hook 53 are formed on the periphery of
the fixation plate 10 1n correspondence with the hooks 53 of
the cover member 50.

In the present exemplary embodiment, the elastic unmit 70
serves to provide elastic force to the rotating body 30 by
rotation of the rotating body 30 through the cover 5 of the
portable terminal 1.

That 1s, as a user applies force to the cover S until the cover
5 pivots 1n a predetermined section, the elastic unit 70 allows
the elastic force to be provided to the rotating body 30 that
pivots together with the cover 5 and allows the cover 3 to
automatically pivot by the elastic force in the other section.

Both ends of the elastic unit 70 are pivotably joined to the
joimng hole H3 of the fixation plate 10 and the hinge protru-
s1on 36 of the rotating body 30, respectively.

As shown 1n FIG. 7, the elastic unit 70 includes a housing,
71, a slide member 81, and a plurality of spring members 91.

Herein, the housing 71 1s pivotably joined to the fixation
plate 10. The slide member 81 1s joined to the inside of the
housing 71 to be slidable and lockable while being pivotably
connected to the bottom surface of the rotating body 30. The
spring members 91 are installed 1n the housing 71.

Hereinatter, the components of the elastic unit 70 will be
described 1n detail. First, the housing 71 has a plate shape and
1s pivotably installed in the joining hole H3 of the fixation
plate 10 through a hinge pin 72.

A first hinge hole 73 to which the hinge pin 72 can be joined
through the joining hole H3 of the fixation plate 10 1s formed
at one end of the housing 71.

In the present exemplary embodiment, the housing 71 1s
pivotably installed while forming a trajectory of 90 degrees
around a hinge point positioned on the same line as the center
of the hollow space 31 of the rotating body 30, 1.e., a point at
which the hinge pin 72 fits 1n a state 1n which the joining hole
H3 of the fixation plate 10 and the first hinge hole 73 coincide
with each other.

A plurality of spring mounting grooves 74 for mounting the
spring members 91 are successively formed to the inside from
the other end of the housing 71 1n a width direction.

Preferably, the spring mounting grooves 74 are formed at
four locations at predetermined intervals 1n the width direc-
tion in the housing 71.

Further, guide grooves 75 to which the slide member 81
can be joined while being interconnected to the spring mount-
ing grooves 74 are formed 1n the housing 71.

The guide grooves 75 are interconnected with the spring
mounting grooves 74 1n the width direction of the housing 71
and extend to both side parts of the housing 71.
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Furthermore, slit-type locking holes 76 connected to the
guide grooves 75 are formed on both sides of the housing 71.

In the present exemplary embodiment, the slide member 81
has the plate shape to be inserted into the guide grooves 75
from the other end of the housing 71.

In a state 1n which the slide member 81 1s mounted to the
guide grooves 75 and the locking holes 76 of the housing 71
to be slidable and lockable, respectively, the end of the slide
member 81 1s hinge joined to the hinge protrusion 36 of the
rotating body 30.

A second hinge hole 82 joined to the hinge protrusion 36 is
formed at the end of the slide member 81 that corresponds to
the rotating body 30.

A pair of support pins 84 that fit in each of the spring
members 91 mounted 1n the spring mounting grooves 74 at
both sides of the housing 71 are integrally formed in the slide
member 81.

Herein, a locking protrusion 88 that can be locked 1n the
locking hole 76 by the elastic force of the spring member 91
applied to the slide member 81 1s formed 1n each of the
support pins 84 by being fitted 1n the locking hole 76 of the
housing 71.

As described above, each of the spring members 91 serves
to apply the elastic force to the slide member 81 while fitting
in the spring mounting groove 74 of the housing 71.

It 1s preferable that the spring member 91 1s composed of a
compression coil spring in the present exemplary embodi-
ment.

Meanwhile, a mounting hole 18 corresponding to the pivot
trajectory of the housing 71 1s formed in the fixation plate 10
according to the present exemplary embodiment in corre-
spondence with the housing 71 of the elastic unit 70.

That 1s, the mounting hole 18 1s formed by cutting a part of
the fixation plate 10 corresponding to the pivot trajectory of
the housing 71. Therefore, the housing 71 pivots while form-
ing the pivot trajectory of 90 degrees 1n an 1internal area of the
mounting hole 18.

As described above, a reason why the mounting hole 18
corresponding to the pivot trajectory of the housing 71 1s
formed 1n the fixation plate 10 1s to decrease the thickness of
the fixation plate 10 by as much as the thickness of the
housing 71.

Accordingly, in the present exemplary embodiment, the
thickness of the fixation plate 10 can be reduced by the
mounting hole 18 such that the overall thickness of the device
100 15 reduced. Ultimately, it 1s possible to achieve the slim-
ness and weight reduction of the portable terminal 1.

On the other hand, the fixation plate 10 according to the
present exemplary embodiment further includes an auxiliary
stopper 19 for auxiliarily controlling the predetermined pivot
angle (90 degrees) of the rotating body 30.

Such an auxiliary stopper 19 serves to assist a function of
the above-described stopper 35 and 1s composed of both hole
ends of the mounting hole 18.

Hereinatter, an assembly sequence and an operation pro-
cess of the swing-type cover opening and closing device 100
for the mobile phone according to the exemplary embodiment
of the mvention will be described 1n detail.

The assembly sequence of the swing-type cover opening
and closing device 100 for the mobile phone according to the
present exemplary embodiment of the invention will now be
described. First, in the present exemplary embodiment, the
clastic unit 70 1s mounted on the fixation plate 10, and the
hinge pin 72 fits 1n the first hinge hole 73 and the joiming hole
H3 1n a state 1n which the first hinge hole 73 of the housing 71
and the joming hole H3 of the fixation plate 10 coincide with
cach other.
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At this time, the housing 71 of the elastic unit 70 1s pivot-
able 1n the internal area of the mounting hole 18 on the
trajectory of the predetermined angle (90 degrees) around the
hinge pin 72 while being positioned in the internal area of the
mounting hole 18 of the fixation plate 10.

Accordingly, 1n the present exemplary embodiment, the
thickness of the fixation plate 10 of as much as the thickness
of the housing 71 can be reduced by mounting the housing 71
of the elastic unit 70 in the mounting hole 18, such that the
overall thickness of the device 100 1s reduced. As a result, 1t 1s
possible to achieve the slimness and weight reduction of the
portable terminal 1.

Next, the rotating body 30 i1s pivotably mounted on the
ring-shaped protrusion 12 of the fixation plate 10 through the
joi1mng hole 33 of the rotating body 30.

Herein, the rotating body 30 can be pivotably mounted on
the ring-shaped protrusion 12 while supporting the inner
peripheral surface of the ring-shaped protrusion 12 through
the support protrusion 34.

In this process, 1n the present exemplary embodiment, the
stopper 35 of the rotating body 30 1s positioned 1n the rail part
13 of the fixation plate 10 and the hinge protrusion 36 of the
rotating body 30 1s joined to the second hinge hole 82 of the
slide member 81.

Subsequently, the top surface of the fixation plate 10 1s
covered with the cover member 50. In a state in which the
s1xth locking holes HS of the cover member 50 and the fourth
locking holes H2 of the fixation plate 10 coincide with each
other, the hooks 53 of the cover member 50 are joined to the
hook protrusion 15 of the fixation plate 10.

Atthis time, the cover member 50 supports the periphery of
the rotating body 30 while the periphery of the support hole
51 1s smoothly seated on the stepped surface 37 of the rotating
body 30.

Lastly, when the locking members B3 such as the bolts and

the rivets are locked to the fourth locking holes H2 through
the sixth locking holes HS, the assembly of the swing-type
cover opening and closing device 100 for the mobile phone
according to the present exemplary embodiment 1s com-
pleted.

The swing-type cover opening and closing device 100 for
the mobile phene according to the present exemplary embodi-
ment, which 1s assembled as described above, 1s mounted on
the main body 3 and the cover S of the portable terminal 1. In
the meuntmg process, the device 100 firstly fits 1n the mount
4 of the main body 3 of the portable terminal 1 1n the present
exemplary embodiment.

Therefore, the hollow space 31 of the rotating body 30
naturally coincides with the support groove 8 of the mount 4,
and the second locking holes 9 of the mount 4 and the third
locking holes H1 of the fixation plate 10 also coincide with
cach other.

In this state, when the locking members B2 are locked to
the third locking holes H1 through the second locking holes 9,
the device 100 1s firmly fixed to the mount 4 of the main body
3.

After the above-mentioned process, the hollow shait 6 of
the cover 5 fits 1in the hollow space 31 of the rotating body 30.
At this time, the hollow shatt 6 1s supported on the support
groove 8 of the mount 4 by passing through the through-hole
11 of the fixation plate 10.

Lastly, when the locking members B1 are locked to the
locking portions 32 through the first locking holes 7 1n a state
in which the first locking holes 7 of the cover 5 coincide with
the locking portions 32 of the rotating body 30, the cover 5 1s
fixed to the rotating body 30. As a result, mounting the swing-
type cover opening and closing device 100 according to the
present exemplary embodiment on the portable terminal 1 1s
completed.
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Hereinaftter, the operation process of the swing-type cover
opening and closing device 100 for the mobile phone accord-
ing to an exemplary embodiment of the invention, which 1s
disposed in the portable terminal 1, will be described 1n detail

with reference to the above-mentioned drawings and the
below-mentioned drawings.

First, as shown 1n FIG. 1, in case 1in which the cover 5 1s
completely closed to the main body 3 of the portable terminal
1, the elastic unit 70 slants with respect to a pivotal direction
of the cover 5.

Herein, a comparatively small elastic force acts on the
spring member 91 of the elastic unit 70 by the rotating body
30.

At this time, the stopper 35 of the rotating body 30 1s
suspended on the one projection 14 of the rail part 13.

The housing 71 of the elastic unit 70 1s stopped 1n the
auxiliary stopper 19 of the fixation plate 10, 1.¢., one hole end
of the mounting hole 18.

In this state, when the pivotal force 1s applied to the cover
5 1n the clockwise direction as shown 1n FIG. 8, the cover 5
starts to pivot together with the rotating body 30 while being
supported on the mount 4 of the main body 3 around the
hollow shatt of the cover 3.

In this process, when the cover 5 pivots until the cover 5
opens approximately 1n half (approximately 90 degrees) from
the main body 3, the rotating body 30 pivots by approximately
45 degrees 1n the clockwise direction.

That 1s, the rotating body 30 pivots in the clockwise direc-
tion while being supported on the ring-shaped protrusion 12
of the fixation plate 10 while the stopper 33 slides on the rail
part 13 of the fixation plate 10.

In the process, since the housing 71 and the slide member
81 of the housing 70 are hinge-joined to the fixation plate 10
and the rotating body 30, respectively, the elastic unit 70
pivots 1n the counterclockwise direction opposite to the p1v-
otal direction of the rotating body 30 around the hinge point
between the fixation plate 10 and the rotating body 30.

In a state 1n which the rotating body 30 pivots by approxi-
mately 45 degrees in the counterclockwise direction, the elas-
tic unit 70 1s positioned on the same line (vertex) as the center
of the hollow space 31 of the rotating body 30.

Accordingly, as described above, since the elastic unit 70
pivots together with the rotating body 30, the slide member 81
of the elastic unit 70 compresses the spring member 91 to the
maximum and the spring member 91 applies elastic restora-
tion force to the rotating body 30 through the slide member
81.

Thereatter, when the user continuously applies the pivotal
force to the cover 5, the rotating body 30 pivots automatically
in the clockwise direction by the elastic restoration force of
the spring member 91 provided to the slide member 81 even
il the user does not apply the pivotal force to the cover S any
longer at the moment 1n which the elastic unit 70 travels on the
same line as the center of the hollow space 31 as shown 1n
FIG. 9.

Herein, the rotating body 30 pivots in the clockwise direc-
tion while the stopper 35 slides on the rail part 13 of the
fixation plate 10. The stopper 33 pivots by 45 degrees while
being suspended on the other projection 14 of the rail part 13.

In this process, while the elastic unit 70 pivots together
with the rotating body 30, the housing 71 of the elastic unit 70
1s stopped 1n the auxiliary stopper 19 of the fixation plate 10,
1.€., the other hole end of the mounting hole 18. Further, the
clastic force of the spring member 91 1s loosened or released
while the spring member 91 1s restored, similar to when the
cover 5 1s closed.

Accordingly, 1n the present exemplary embodiment, since
the rotating body 30 pivots by 90 degrees by the above-
mentioned operation, the cover 5 of the portable terminal 1 1s

tully opened while pivoting by 180 degrees from the main
body 3.
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As described above, a reason why the cover 5 pivots by 180
degrees while the rotating body 30 pivots by 90 degrees 1s that
the main body 3 and the cover 5 of the portable terminal 1
have the square shape and the swing-type cover opening and
closing device 100 according to the present exemplary
embodiment 1s disposed at edges of the main body 3 and the
cover 5 between the main body 3 and the cover 5.

Meanwhile, when the cover 5 1s again closed 1n a state in
which the cover 5 1s fully opened, the cover 5 1s full closed
while each component operates 1n a reverse sequence to the
opening operation of the cover 5 by applying the force to the
cover 5 1n the counterclockwise direction.

Therefore, 1n the present exemplary embodiment, unlike
the related art of a surface contact-type using a cam structure,
since the rotating body 30 that 1s pivotably supported on the
fixation plate 10, the fixation plate of the rotating body 30, and
the ring-shaped elastic unit 70 that 1s hinge-joined to the
rotating body 30 are provided in the device 100, the durability
1s improved and the cover 3 can be opened more smoothly and
stably 1n the simple structure.

Further, 1n the present exemplary embodiment, since the
fixation plate 10 and the rotating body 30 have the plate shape
and the mounting hole 18 for mounting the elastic unit 70 1s
formed in the fixation plate 10, the overall thickness of the
device 100 1s reduced. As a result, 1t 1s advantageous to make
the portable terminal 1 slim and light.

While this invention has been described 1n connection with
what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not
limited to the disclosed embodiments, but, on the contrary, 1s
intended to cover various modifications and equivalent
arrangements 1cluded within the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. A swing-type cover opening and closing device for a
mobile phone, 1n which the mobile phone 1s composed of a
main body and a cover and where a hollow shaft formed in the
cover 1s pivotably supported on the main body to pivot the
cover in a clockwise or counterclockwise direction around the
hollow shatt, the device comprising;

a fixation plate that 1s fixed to one side of the main body in
correspondence with the hollow shaft, and includes a
through-hole through which the hollow shait passes and
a ring-shaped protrusion integrally formed on the
periphery of the through-hole;

a rotating body that has a disk shape with a hollow space, 1s
pivotably joined to the ring-shaped protrusion, and is
locked to the cover with the hollow shafit fitting 1n the
hollow space;

a cover member that includes a support hole corresponding,
to the hollow space and 1s joined to the fixation plate
while supporting the outer periphery of the rotating body
through the support hole; and

an elastic unit of which both ends are pivotably joined to
the fixation plate and the rotating body, respectively, to
provide elastic force to the rotating body by rotation of
the rotating body through the cover.

2. The swing-type cover opeming and closing device of
claim 1, wherein a plurality of locking portions to which a
locking member passing through the cover can be locked are
formed on the top surface of the rotating body and a joining
groove joined to the ring-shaped protrusion 1s formed on the
bottom surface of the rotating body.

3. The swing-type cover opeming and closing device of
claim 2, wherein the rotating body includes a support protru-
sion that substantially supports the inner peripheral surface of

10

15

20

25

30

35

40

45

50

55

60

12

the ring-shaped protrusion, and the support protrusion 1s com-
posed of an inner wall of the joining groove and has a width
that 1s larger than a depth of the joining groove.

4. The swing-type cover opening and closing device of
claim 1, wherein a circular rail part forming a trajectory of 90
degrees or more 1n correspondence with the rotating body 1s
formed on the fixation plate and projections are formed at
both ends of the rail part, respectively, and a protrusion-
shaped stopper sliding on the rail part 1s integrally formed on
the bottom surface of the rotating body.

5. The swing-type cover opening and closing device of
claim 1, wherein the cover member 1s joined to the fixation
plate through the locking member and at least one hook for
reinforcing joining force to the fixation plate 1s formed on the
periphery of the cover member, and a hook protrusion joined
to the hook 1n correspondence with the hook 1s formed on the
periphery of the fixation plate.

6. The swing-type cover opening and closing device of
claim 1, wherein the elastic unit includes:

a housing that 1s pivotably installed on the fixation plate

through a hinge pin;

a slide member that 1s pivotably connected to the bottom
surface of the rotating body and 1s joined to the inside of
the housing to be slidable and lockable; and

a plurality of spring members that are installed 1n the hous-
ing to apply the elastic force to the slide member.

7. The swing-type cover opening and closing device of
claim 6, wherein a mounting hole corresponding to a pivot
trajectory of the housing 1s formed on the fixation plate to
penetrate therethrough.

8. The swing-type cover opening and closing device of
claim 7, wherein the fixation plate further includes an auxil-
1ary stopper for controlling a predetermined p1vot angle of the
rotating body, and the auxiliary stopper 1s composed of both
hole ends of the mounting hole.

9. The swing-type cover opening and closing device of
claim 6, wherein the housing has a plate shape, a plurality of
spring mounting grooves for mounting for the spring mem-
bers are successively formed in a width direction thereof, a
guide groove 1s joined to the slide member while being con-
nected to the spring mounting grooves, and slit-shaped lock-
ing holes connected to the guide grooves are formed at both
sides of the guide grooves.

10. The swing-type cover opeming and closing device of
claim 9, wherein the slide member has the plate shape to {it in
the guide groove and 1integrally includes a pair of support pins
that fit in the spring member mounted on the spring mounting
grooves at both sides of the housing, and a locking protrusion
joined to the locking hole 1s formed 1n each support pin.

11. The swing-type cover opeming and closing device of
claim 1, wherein a hinge protrusion that 1s hinge-joined to the
slide member 1s formed on the bottom surface of the rotating
body, and a hinge hole joined to the hinge protrusion i1s
formed in the slide member.

12. The swing-type cover opeming and closing device of
claim 1, wherein the hinge hole for joiming the hinge pin 1s
formed in the housing.

13. The swing-type cover opeming and closing device of
claim 1, wherein the swing-type cover opening and closing
device 1s installed 1n the mobile phone that includes the main
body and the cover that have a square shape, and 1s mounted
at edges of the main body and the cover between the main
body and the cover, and the rotating body forms a pivot
trajectory of 90 degrees to pivot the cover by 180 degrees 1n
the clockwise or counterclockwise direction.
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